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End of Pipe vs Distributed Green Infrastructure

End of pipe detention basin



Change Our View – Change the Paradigm

End of Pipe vs Distributed Green Infrastructure



Change Our View – Change the Paradigm

End of Pipe vs Distributed Green Infrastructure



End of Pipe vs Distributed Green Infrastructure

Distributed system with permeable paving and bioretention



End of Pipe vs Distributed Green Infrastructure



PUBLIC HEALTH (CSO’S)

WHY MANAGE STORMWATER?

SOIL CONSERVATION

FLOODING / BASEMENT BACKUPS AQUATIC ECOSYSTEMS



A Living Systems Approach

Nature holds the key to our aesthetic, intellectual, 
cognitive and even spiritual satisfaction.

- E. O. Wilson

ASLA Headquarters 
Washington D.C.



Years

Months

Days

Water Table

Decades

Discharge

Recharge

Infiltration

Historically, aquatic ecosystems 
throughout North America were 
predominantly formed and sustained by 
stable groundwater hydrology where 
they originated and were sustained by 
constant flow from seeps and springs.

Historical Hydrology Patterns



Contemporary Unstable Surface Water Hydrology Patterns

Increased Runoff & Erosion

Rainfall

Very Little Recharge

Accumulated Discharge,
Sedimentation, & Flooding



PERMEABLE PAVING

GREEN STORMWATER INFRASTRUCTURE

GREEN ROOFS

NATURALIZED PLANTINGS BIORETENTION / RAIN GARDENS 



Permeable Paving



Porous Pavement: Infiltration (Retention) and Detention Capacity

Detention Volume

Retention Volume



BENEFITS OF VEGETATED GREEN INFRASTRUCTURE
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Bioretention and Rain Gardens



Detention Volume

Retention Volume

Permeable rubber play surface



Green Roofs



Green Roof Model – A natural soil analogy

Imitate nature and its geological principles

A-Horizon

B-Horizon

C-Horizon

(Bedrock)
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Roof slab

Drainage layer
Media separator
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Granular Drainage Systems

Retention 
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Aggregate 
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Drainage Board Systems

Retention Fabric

Retention / 
Drainage Board

Media Separator

Growing Media



Naturalized Landscapes



ROLE OF HERBACEOUS PLANTS

• SOIL HEALTH • DISPERSED ROOT SYSTEMS • EROSION CONTROL



BMP Impacts on Cost

BMP Construction 

Cost

Site 

Utilization

Marketing/ 

Aesthetics

Maintenance/

Longevity

Green Roof

- + + +
Permeable 

Paving 0/- + + +
Bioretention

+/0 + + 0
Native 

Landscapes + 0 + +
Natural 

Drainage + - 0 0

+ Positive Impact, - Negative Impact

+ Beneficial Impact/Reduced Cost

0 Neutral impact

- Negative Impact/Increased Cost
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Davis Park Riverfront Park      Planning & Urban Design
Rockford, Illinois









Biorenewables Complex
Ames, Iowa

Image credit ZGF Architects

Iowa State University Higher Ed

Ames, Iowa



Biorenewables Complex
Ames, Iowa





College of Design
Ames, Iowa









Chicago Public Schools – Space to Grow 
Grissom Elementary  K-12



Grissom Elementary School





Detention Volume

Retention Volume

Permeable artificial turf



Detention Volume

Retention Volume

Permeable rubber play surface



Permeable rubber 
playground

Permeable artificial 
turf

Permeable 
paving Bioretention

Perf Pipe 
2.1 ft above bottom

n = 0.38, i = 0.5 in/hr



Grissom Elementary
Existing Conditions Proposed Conditions % reduction

Threshold Event* 0.1 inches 4.6 inches -

2-year Event (3.04" Rainfall)

Runoff Volume (inches) 2.49 0.00 100%

Peak Flow (cfs) 9.9 0.00 100%

10-year Event (4.47" Rainfall)

Runoff Volume (inches) 3.89 0.00 100%

Peak Flow (cfs) 15 0.00 100%

100-year Event (7.58" Rainfall)

Runoff Volume (inches) 6.98 1.18 83%

Peak Flow (cfs) 25.9 0.21 99%
Equivalent Curve Number** 95 40 -

* The threshold event is the smallest rainfall amountt sufficient to produce runoff

** The equivalent Curve Number is the CN value of a land surface that would produce an 

approximately equivalent amount of runoff as the given storm system.



USGS Monitoring



USGS MonitoringUSGS Monitoring



USGS MonitoringUSGS Monitoring



Woodlawn Housing Development      Residential
Chicago, Illinois

Image Credit McBride Kelley Baurer Architects











Iowa Green Streets
West Union, Iowa                                                                               Streetscapes









Street Section













Summary of Results

Pre-Project Post-Project % Reduction

Threshold Event 0.05" 1" -

2-Year Event (2.91" rain)

Runoff Volume (inches) 2.2 1.38 37%

Peak Flow (cfs) 19.2 3.8 80%

10-Year Event (4.31" rain)

Runoff Volume (inches) 3.49 2.53 28%

Peak Flow (cfs) 29.8 5.8 81%

100-Year Event (6.36" rain)

Runoff Volume (inches) 5.44 4.35 20%

Peak Flow (cfs) 45.8 8.3 82%



Questions


